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@ Memory writing apparatus. 

@ A memory writing apparatus comprises an input section for 
writing data in a memory (5). the input section comprising at 
least one needle (8) having a fine tip portion. A control means 
controls the input section, the control means comprising 
positioning means (3, 11. 25) for positioning the tip portion of 
the needle close to the surface of the memory (5). scanning 
means (13) for scanning the tip portion of the needle over the 
surface of the memory and distance controlling means (11,12) 
for controlling a distance between the tip portion of the needle 
and the surface of the memory whilst the tip portion of the 
needle scans thereover. 



FlG.i 




uMi 




1 



EP 0 307 210 A2 



2 



Description 



MEMORY WRITING APPARATUS 



The present invention relates to memory writing 
apparatus. 

Conventional memory writing apparatus employ s 
various recording methods. In a magnetic recording 
method, a memory formed by coating a carrier with a 
magnetic powder such as acicular Co- y Fe203 Is 
generally employed and magnetised longitudinally 
within its plane or magnetised perpendicular to its 10 
plane. Another type of prior art memory writing 
apparatus employs an optomagnetic recording 
method wherein the plane of a magnetic film has 
previously been magnetised in a predetermined ; 
direction and a laser beam is then applied to a 15 
position on the film where recording Is to be effected ' 
to raise the temperature at that position, thereby 
inverting the direction of magnetisation. 

The conventional memory writing apparatus that 
employ the above described recording methods ' 20 
suffer, however, from the following problems. Since 
a part of the memory writing apparatus is in physical 
contact with the memory, the memory cannot 
withstand use over long periods of time. Further, 
since the unit memory section is defined by a region 25 
comprising a number of atoms, achievement of 
higher density recording is restricted. 

The present invention seeks to provide a memory 
writing apparatus which enables non-contact recor- 
ding on an atomic or molecular scale. 30 

According to the present invention, there Is 
provided a memory writing apparatus characterised 
by comprising: an Input section writing data in a 
memory, said Input section comprising at least one 
needle having a fine tip portion; and control means 35 
for controlling the input section, said control means 
comprising positioning means for positioning the tip 
portion of the needle close to the surface of the 
memory, means for scanning the tip portion of the 
needle over the surface of the memory and distance 40 
controlling means for controlling a distance between 
the tip portion of the needle and the surface of the 
memory whilst the tip portion of the needle scans 
thereover. 

Preferably the distance between the tip portion of 45 
the needle and the surface of the memory is 
maintained so as to cause a tunnel effect. 

The needle may be manufactured by using . 
semi-conductor processing techniques. 

The positioning means may comprise an X-Y 50 
stage, a coarse control unit for positioning in an X - Y 
plane, and an optical micro-scope for examining the 
distance between the tip portion of the needle and 
the surface of the memory. 

The distance controlling means may comprise a 55 
coarse control section and a 2-axis control section. 

The invention is illustrated, m rely by way of 
example, in the accompanying drawings, in which 

Figure 1 schematically shows one embodi- 
ment of a memory writing apparatus according 60 
to the present invention: 

Figure 2 schematically shows a modification 
of the memory writing apparatus of Figure 1 ; 



Figures 3 to 7 are enlarged views of a memory 
of the memory writing apparatus of Figure 2; 

Figure 8 shows schematically a modification 
of.the memory writing apparatus of Figure 2; 

Figures 9 to 13 are enlarged views of a 
m'emory of the memory writing apparatus of 
Figures; 

Figure 14 schematically shows a further 
modification of the memory writing apparatus of 
Figure 2; and 

Figures 15 to 19 are enlarged views of a 
memory of the memory writing apparatus of 
Rgure 14. 

^ Figure 1 shows one embodiment of a memory 
writing apparatus according to the present inven- 
tion. A needle actuating unit 7 Is secured to an arm 4 
which is rigidly secured to a surface plate 2 mou nted 
on an antl-vibration mounting 1. The needle actuat- 
ing unit 7 can be moved vertically by turning a dial 6 
and therefore can be used to effect coarse position- 
ing of a memory 5 and an electrically conductive 
needle 8 In the Z-axis direction. Coarse positioning 
In the X - Y plane of the memory 5 Is controlled by 
means of a stage 3 and a coarse control unit 11. An 
optical micro-scope 25 can be used in coarse 
alignment of the needle 8 and the memory 5. 
Scanning in the X - Y plane direction is effected by 
controlling a three dimensional piezoelectric device 
incorporated in the needle actuating unit 7 by the 
operation of an X- and Y-axis control unit 13. A 
predetermined voltage within a range of from 1 to 
100 mV is applied between the memory 6 and the 
needle 8 thereby to effect writing on the memory 5. 

The coarse control unit 11, Z-axis control unit 12 
and X- and Y-axis control unit 13 are controlled by a 
computer 14. For example, the computer 14 may be 
arranged to control the coarse movement control 
unit 1 1 and the Z-axis control unit 12 in response to a 
tunnel effect occurring between the tip portion of the 
needle 8 and the surface of the memory. The who l 
a pparatus, except for the power supply, the contr ol 
units 11. 12, 13, and the computer 14 is installe d 
within a shielding box 24. _ 

In the memory writing apparatus, the stage 3, 
supporting the memory 5, the coarse movement 
control unit 11 and the optical micro-scope 25 
constitute positioning means for positioning the tip 
portion of the needle 8 close to the surface of a 
memory 5. Scanning means for scanning the tip 
portion of the needle over the surface of the memory 
comprises the X- and Y-axis control unit 13. 
Distance controlling means for controlling the 
distance between the tip portion of the needle and 
the surface of the memory while the tip portion of the 
needle scans thereover, comprises the coarse 
movement control unit 1 1 and a Z-axis control unit 
12. T he ne edle 8 i s scanned in the X-axis and Y-a xis 
directions'on the X - Y su rfa ce of th e merripjy 5 to 
measure the tunnel curre nt. 

A dielectric material may be used as the memory 
5. Th needle 8 is brought close to one atom of the 
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dielectric material on the surface of the memory 5 to 
apply a voltage and thereby polarise it. Then, the 
needle 8 Is moved in the X- or Y-axis direction on the 
X - Y plane of the memory 5 to apply a voltage to an 
atom at that position so as to polarise it in the same 
manner as above. In this way. memory writing on an 
atomic scale is achieved. 

A polar compound may be used as the memory 5. 
If a polar compound is present on the surface of the 
memory 5. application of a voltage causes a 
molecule of the compound to rotate along the 
direction of the electric field. Then, the needle 8 is 
moved in the X- or Y-axis direction on the X - Y plane 
and a voltage is similariy applied thereto, thereby 
rotating the . polar compound molecule at that 
position. Thus, memory writing on a molecular scale 
is achieved. 

A liquid crystal compound may be used for the 
memory 5. When a voltage is applied to a liquid 
crystal compound, the direction of its molecules 
changes. Thus, the needle 8 is brought close to one 
molecule of the liquid crystal compound and a 
voltage is applied to the needle 8. thereby to change 
the direction of the molecule. Then, the needle 8 is 
moved in the X- or Y-axis direction on the X - Y plane 
of the memory 5 and a voltage is similarly applied 
thereto, thereby changing the direction of the liquid 
crystal molecule at that position. Thus, memory 
writing on a molecular scale is achieved. 

A multi-valent element, i.e. one that can exhibit 
two or more valencies, may be used as the memory 
5. When a voltage is applied to an atom of a 
multi-valent element, the number of electrons 
thereof changes. Thus, the needle 8 Is brought close 
to one atom of the multi-valent element constituting 
the memory 5 and a voltage is applied thereto, 
thereby to cause a tunnel effect, thus changing the 
number of electrons of the atom. Then, the needle 8 
is moved in the X- or Y-axis direction on the X - Y 
plane of the memory 5 and a voltage is similarly 
applied thereto, thereby causing a tunnel effect and 
thus changing the number of electrons of the atom 
at that position. In this way. memory writing on an 
atomic scale is achieved. 

An electro-chromic material may be used as the 
Tiemory 5. When a voltage is applied to a molecule of 
an electro-chromic material, the wavelength of 
aosorbance thereof changes. Thus, the needle 8 is 
rrcught close to one molecule of such a material 
S'^a a voltage Is applied thereto, thereby causin a 
^el effect and thus effecting writing on the 
^s-^ory. Then, the needle 8 is moved In the X- or 
**-s/. s direction on the X - Y plane of the memory 5 
5 voltage is similarly applied thereto, thereby 
's.sng a tunnel effect and thus changing th 
••• = .e-9ngth of absorbance of th molecule at that 
-■-s : on. In this way, memory writing on a molecular 
="S5 !s achieved. 

- cciar compound immersed In a polar solvent 
■"v' ce used as the memory 5. The surface of the 
^^-ory 5 comprises a polar compound placed in a 
- - 5' solvent, the polar compound being ionised. 
'^•-::-3ingiy, the surface of the memory 5 may b 
aered to be weakly electrified. If a tunnel effect 
s tijsed by bringing the needle 8 close to each 



molecule of the polar compound, th electric charge 
is removed. Thus, memory writing on a molecular 
scale is achieved. 
Figure 2 shows a modification of^the memory 

^ writing apparatus' of Figu re 1. TnsTead oFa sing le 
needle 8, there are a plurality of needles each having 
a minutely shaped tip portion. These needles ^ p ft , 
actuated independently of each other, thgr ebv to 
effect memory writing. 

10 Figure 3 shows dielectric material used as the 
memory 5. The needles 26, 28, 30 are brought clo se 
to atoms 19Tl7. 15. which are present on the surfa ce 
of the memory 5 to apply a voltage a nd thereby' 
polarise them. Needles 27, 30 are not brought close 

15 to the respective atoms 18. 15 so are not polarised. 
■ Then,_the ne edles are moved in the X- or Y-a xis 
direction'on the X - Y plane of the memor y 5 and only 
the needles which are above the positions that need 
writing are brought close to the atoms of the 

^ dielectric material in the manner described above, 
thereby polarising only atoms at said positions . In 
this way. memory writing on an atomic scale is 
achieved. 

Figure 4 illustrates a polar compound used as the 

25 memory 5. When a voltage is applied to molecules 
32, 33, 35 of the polar compound by needles 29, 27, 
26 respectively, the molecules rotate along the 
direction of the electric field. The needles 27, 30 are 
not brought close to the molecules 34. 31 respec- 

30 tively and thus do not rotate. Then, the needles are 
moved in the X- or Y-axis direction on the X - Y plane 
only the needles w hich are above the positions 
that need writing are brought close to the molecules 
of the polar compound concerned in the same 

35 manner as above, t hereby rotating only the mole - 
cules at said positions. In this way. memory writing 
on a molecular scale is achieved. 
^ Figure 5 Illustrates a liquid crystal compound us d 
as the memory 5. When a voltage is applied to the 

40 liquid crystal compound, the direction of its mole- 
cules changes. Needles 26. 28. 30 are brought close 
to respective molecules 36. 38, 40 of the liquid 
crystal compound constituting the memory 5. and a 
voltage is applied thereto, thereby to change the 

45 direction of the liquid crystal molecules. Needles 27. 
30 are not brought close to respective molecules 39. 
36 and thus do not change their direction. Then, the 
needles are moved In the X- or Y-axis direction on 
the X-Y plane and those which are above the 

50 positions that need writing are brought close to the 
liquid crystal molecules concerned in the same 
manner as above, thereby changing the direction of 
only the molecules at said positions. In this way. 
memory writing on a molecular scale is achieved. 

55 Figure 6 illustrates a multi-valent element used as 
the memory 5. When a voltage is applied to an atom 
of a multi-valent element, the number of electrons 
thereof changes. Needl s 26. 28, 29 are brought 
close to respective atoms 45. 43. 42 of the 

60 multi-valent element and a voltage is applied thereto, 
causing a tunnel effect and thus changing the 
number of electrons of the atoms. Needles 27. 30 are 
not brought close to respective atoms 44, 41 and so 
there is no change in the number of electrons 

65 thereof. Then, the needles are moved in the X- or 
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Y-axIs direction on the X-Y plane and only the 
needles which are above the positions that need 
writing are brought close to the atoms concerned in 
the same manner as above, thereby causing a tunnel 
effect and thus changing the number of electrons of 
the atoms at said positions. In this way, memory 
writing on an atomic scale is achieved. 

Figure 7 illustrates an electro-chromic material 
employed as the memory 5. When a voltage is 
applied to a molecule of an electro-chromic material, 
the wavelength of absorbance thereof changes. 
Needles 26, 28, 29 are brought close to molecules 
47. 48 and 50 respectively of such an electro- 
chromic material and a voltage is applied thereto, 
thereby causing a tunnel effect and thus effecting 
memory writing. Needles 27, 30, which are not 
brought close to molecules 49, 46 respectively... 
cause no change in the wavelength of absorbance. 
Then, the needles are moved in the X- or Y-axIs 
direction on the X-Y plane and only the needles 
which are above the positions that need writing are 
brought close to the memory 5. thereby causing a 
tunnel effect and thus changing the wavelength of 
absorbance of the molecules at said positions. In 
this way, memory writing on a molecular scale is 
achieved. 

Simllariy. although not Illustrated, the memory 5 
may be a polar compound immersed in a polar 
solvent and may be considered* to be weakly 
electrified. The needles 8 are brought close to 
molecules, respectively, of the polar compound and 
a voltage is applied thereto, thereby causing a tunnel 
effect and thus effecting memory writing. The 
molecules of the polar compound under the respec- 
tive needles 8 which are not brought close thereto 
experience no change in the amount of electric 
charge. Then, the needles are moved in the In the X- 
or Y-axis direction on the X - Y plane and only the 
needles which are above the positions that need 
writing are brought close to the memory 5. in the 
same manner as above, thereby causing a tunnel 
effect and thus achieving memory writing on a 
molecular scale. 

Figur e 8 shows a modification of the memory 
writing ap paratus of Figure 2. having needles eac h 
wi'tH 'a minutely shaped tip portion, the voltages 
appl iedlo these needles being contro lled independ- 
entlyofeach other, thereby to effect n jemotywritfriq'. 
To this end. a voltage control unit 10 "is provISedllnd 
controlled by the computer 14. 

Figure 9 shows dielectric material used as the 
memory 5. Needles 126, 128, 129 are brought close 
to atoms 119, 117, 116 respectively of the dielectric 
material which are present on the surface of the 
memory 5 to apply a voltage and thereby polarise 
them. The needles 127, 130 to which no voltage is 
applied do not polarise respective atoms 118, 115. 
Then, the needles are moved in the X- or Y-axis 
direction on the X - Y plane a nd a volta ge is applied 
to o nly the need le s which are above the ' positi ons 
that need writing in the same manneFas abov e . 
thereby polarising only atoms at said positions. In 
this way, memory writing on an atomic scale is 
achieved. 

Figure 10 illustrates a polar compound used as the 



memory 5. When a voltage is applied to molecules 
132. 133. 135 of the polar compound by respective 
needles 129. 128 and 126. the molecules rotate along 
the direction of the electric field. The needles 127, 

5 130 to which no voltatge is applied do not cause 
respective molecules 134, 131 to rotate. Then, the 
needles are moved in the X- or Y-axis direction on 
the X^ Y plane and a voltage is applied to only the 
needles which are above the positions that need 

10 writing in the same manner as above, thereby 
rotating only the molecules at said positions. In this 
way. memory writing on a molecular scale is 
achieved. 

Figure 11 illustrates a liquid crystal compound 
15 used as the memory 5. When a voltage is applied to 
the liquid crystal compound, the direction of its 
molecules changes.. Needles 126. 128. 129 are 
brought close to molecules 140, 138, 137 respec- 
tively of the liquid crystal compound constituting the 

20 memory 5. and a voltage is applied thereto, ther by 
to change the direction of the liquid crystal mole- 
cules. The needles 127. 130 to which no voltage is 
applied do not cause molecules 139, 136 respec- 
tively to change their direction. Then, the needles are 

25 moved in the X- or Y-axis direction on the X - Y plane 
and a voltage is applied to only the needles which are 
above the positions that heed writing in the same 
manner as above, thereby changing the direction of 
only the molecules at said positions. In this way, 

50 memory writing on a molecular scale Is achieved. 

Figure 12 illustrates illustrates a multi-valent 
element used as the memory 5. When a voltage is 
applied to an atom of a multi-valent element, the 
number of electrons thereof changes. Needles 126. 

35 128, 129 are brought close to atoms 145, 143. 142 
respectively, of the multi-valent element constituting 
the memory 5. and a voltage is applied thereto, 
thereby causing a tunnel effect and thus changing 
the number of electrons of the atoms^ Needles 127. 

40 130 to which no voltage is applied do not cause any 
change in the number of electrons of respective 
atoms 144, 141. Then, the needles are moved in the 
X- or Y-axis direction on the X-Y plane and a 
voltage is applied only to the tips which are above 

45 the positions that need writing in the same manner 
as above, thereby causing a tunnel effect and thus 
changing the number of electrons of the atoms at 
said positions. In this way, memory writing on an 
atomic scale is achieved. 

50 Figure 13 illustrates an electro-chromic material 
used as the memory 5. When a voltage is applied to a 
. molecule of an electro-chromic material, the wave- 
length of absorbance thereof changes. Needles 126. 
128. 129 are brought close to molecules 150. 148, 

55 147 respectively of such an electro-chromic material 
and a voltage is applied thereto, thereby causing a 
tunnel effect and thus effecting memory writing. 
Needles 127. 130 to which no voltage is applied do 
not cause any change in the wavelength of absorb- 

60 ance of molecules 149, 146 respectively. Then, the 
needles are moved in the X- or Y-axis direction on 
the X - Y plane and and a voltage is applied to only 
the needles which are above the positions that need 
writing in the same manner as above, thereby 

65 causing a tunnel effect and thus changing the 
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wavelength of absorbance of the molecules at said 
positions. In this way, memory writing on a molecular 
scale is achieved. 

Similarly, although not illustrated, the memory 5 
may be a polar compound immersed in a polar 
solvent and may be considered to be weakly 
electrified. Electrically conductive needles 8 are 
brought close to molecules of the polar compound 
and a voltage is applied thereto, thereby causing a 
tunnel effect and thus effecting memory writing. The 
molecules of the polar compound under the respec- 
tive needles 8 to which no voltage is applied have no 
change in the amount of the electric charge. Then, 
the needles are moved in the X- or Y-axis direction 
on the X - Y plane and a voltage applied to only the 
needles which are above the positions that need 
writing in the same manner as above, thereby 
causing a tunnel effect and thus achieving memory 
writing on a molecular scale. 

Figure 14 shows a further modification of the 
memory writing apparatus of Figure 2. Instead of the 
needle 8 in Figure 14, a needle-shaped 200 is 
comprised of a semi-conductor substrate having 
conductive and insulating portions alternately dis- 
posed on the plane thereof. An electrically conduc- 
tive needle whose tip portion comprises one to 
several atoms is connected to each conductive 
portion. The needle device 200 may be produced by 
miniaturising a conductive layer grown on the 
semi-conductor substrate by an etching process. 
V oltages respectively applied to the conductive 
po rtions can be controlled independently of eac h 
other. 

Figure 15 is an enlarged view of part of the 
needle-shaped device 200 of the memory 5 which is 
composed of dielectric material. Fine conductive 
ne edles 226, 228. 229 connected to the respective 
co nductive portions of the needle-shaped device 
200^ are brought close to atoms 219, 217, 216 of 
dielectric material present on the surface of the 
memory 5 and a voltage is applied thereto to polarise 
them. Atoms 218, 215 under the respective needles 
227, 230, to which no voltage is applied, are not 
polarised. Then the needle-shaped device 200 Is 
moved in the X- or Y-axis direction on the X - Y plane 
and a voltage is applied to only the needles which are 
above the positions that need writing in the same 
manner as above, thereby polarising only the atoms 
at said positions. In this way, memory writing on an 
atomic scale is achieved. 

Figure 16 illustrates a polar compound used as the 
memory 5. When a voltage is applied to molecules 
231 to 235 of the polar compound constituting the 
memory 5. the molecules rotate along the direction 
of the electric field. Fine needles 226. 228. 229 
respectively connected to th conductive portions 
of the needle-shaped device 200 are brought close 
to the molecul s 235, 233, 232 respectively of the 
polar compound on the surface of the m mory 5 and 
a voltage is applied thereto to rotate these polar 
compound molecules. Molecules 234. 231 under the 
respective needles 227, 230 to which no voltage is 
applied do not rotate. Then, the needle-shaped 
device 200 Is moved in the X- or Y-axis direction on 
ihe X - Y plane and a voltage is applied to only the 



needles which are above the positions that need 
writing in the same manner as above, thereby 
rotating only the molecules at said positions. In this 
way, memory writing on a molecular scale is 
5 achieved. 

Figure 17 illustrates a liquid crystal compound 
used as the memory 5. When a voltage is applied to 
the liquid crystal compound, the direction of its 
molecules changes. Fine needles 226. 228, 229 
10 which are respectively connected to the conductive 
portions of the needle-shaped device, are brought 
close to molecules 240, 238, 237 respectively of the 
liquid crystal compound constituting the memory 5. 
and a voltage Is applied thereto, thereby to chang^ 
15 the direction of the liquid crystal molecules. The 
molecules 239, 236 under the respective needles 
227, 230 to which no voltage Is applied do not 
change their direction. Then, the needle-shaped 
device 200 is moved in the X- or Y-axis direction on 

20 the X - Y plane and a voltage Is applied to only the 
tips which are above the positions that need writing 
in the same manner as above, thereby changing the 
direction of only the molecules at said positions. In 
this way, memory writing on a molecular scale is 

25 achieved. 

Figure 18 illustrates a multi-valent element used 
as the memory 5. When a voltage is applied to an 
atom of a multi-valent element, the number of 
electrons thereof changes. Fine needles 226, 228. 

30 229 which are respectively connected to the con- 
ductive portion of the needle-shaped device 200 are 
brought close to atoms 245. 243. 242 respectively, of 
the multi-valent element constituting the memory 5. 
and a voltage is applied thereto, thereby causing a 

35 tunnel effect and thus changing the number of 
electrons of the atoms. Atoms 244, 241 und r 
respective needles 227. 230 to which no voltage is 
applied have no change In the number of electrons 
thereof. Then, the needle shaped device 200 is 

40 moved in the X- or Y-axis direction on the X - Y plane 
and a voltage is applied only to the needles which are 
above the positions that need writing in the same 
manner as above, thereby causing a tunnel effect 
and thus changing the number of electrons of the 

45 atoms at said positions. In this way. memory writing 
on an atomic scale is achieved. 

Figure 19 illustrates electro-chromic material used 
as the memory 5. When a voltage is applied to a 
molecule of an electro-chromic material, the wave- 

50 length of absorbance thereof changes. Fine needles 
226, 228, 229 which are respectively connected to 
the conductive portions of the needle-shaped device 
200 are brought close to molecules 250. 248. 247. 
respectively, of an electro-chromic material and a 

55 voltage is applied thereto, thereby causing a tunnel 
effect and thus eff cting memory writing. Molecules 
249, 246 under the respective needles 227, 230 to 
which no voltage is applied have no change in the 
wavelength of absorbance. Then, the n edie-shaped 

60 device 200 is moved in the X- or Y-axis direction on 
th X - Y plane and and a voltage is applied to only 
the needles which are above the positions that need 
writing, thereby causing a tunnel effect and thus 
changing the wavelength of absorbance of the 

65 molecules at said positions. In this way. memory 
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writing on a molecular scale is achieved. 

Similarly, although no illustrated, the memory 5 
may be a polar compound immersed in a polar 
solvent and may be considered to be weakly 
electrified. Needles each having a fine and electri- 5 
cally conductive tip portion, which are respectively 
connected to the conductive portions of the needle- 
shaped device 200. are brought close to molecules 
of the polar compound and a voltage is applied 
thereto, thereby causing a tunnel effect and thus w 
effecting memory writing. The polar compound 
molecules under the respective needles to which no 
voltage is applied have no change in the amount of 
the electric charge. Then, the needle-shaped device 
200 Is moved In the X- or Y-axis direction on the X - Y 15 
plane and a voltage is applied to only the needles 
which are above the positions that need writing in , . - 
the same manner as above, thereby causing a tunnel 
effect and thus achieving memory writing on a ': 
molecular scale. ' 20 



(5). 

9. A memory writing apparatus as claimed in 
any of claims 1 to 3 characterised In that a polar 
compound which is immersed in a polar solvent 
is used as the memory (5). 

10. A memory writing apparatus as claimed in 
any preceding claim characterised in that the 
positioning means comprises an X - Y stage (3), 
a coarse control unit (11) for positioning in an 
X - Y plane, and an optical micro-scope (25) for 
examining the distance between the tip portion 
of the needle (8, 200) and the surface of the 
memory (6). 

11. A memory writing apparatus as claimed in 
any preceding claim characterised in that the 
distance controlling means comprises a coarse 
control section (1 1 ) and a 2-axis control section 
(12). 



Claims 

25 

1. A memory writing apparatus characterised 
by comprising: an input section writing data in a 
memory (5). said input section comprising at 
least one needle (8. 200) having a fine tip 30 
portion; and control means for controlling the 
input section, said control means comprising 
positioning means (3. 11, 25) for positioning the 

tip portion of the needle close to the surface of 
the memory (5), means (13) for scanning the tip 35 
portion of the needle over the surface of the 
memory and distance controlling means (11, 
12) for controlling a distance between the tip 
portion of the needle and the surface of the 
memory whilst the tip portion of the needle 40 
scans thereover. 

2. A memory writing apparatus as claimed in 
claim 1 characterised in that the distance 
between the tip portion of the needle (8. 200) 

and the surface of the memory (5) is maintained 45 
so as to cause a tunnel effect. 

3. A memory writing apparatus as claimed in 
claim 1 or 2 characterised in that the needle 
(200) is manufactured by using semi-conductor 
processing techniques. 50 

A, A memory writing apparatus as claimed in 
any preceding claim characterised in that a 
dielectric material is used as the memory (5). 

5. A memory writing apparatus as claimed in 

any of claims 1 to 3 characterised in that a polar 55 
compound is used as the memory (5). 

6. A memory writing apparatus as claimed in 
any of claims 1 to 3 characterised in that a liquid 
crystal compound is used as the memory (5). 

7. A memory writing apparatus as claimed In 60 
any of claims 1 to 3 characterised in that a 
multi-valent element is used as the memory (5). 

8. A memory writing apparatus as claimed in 
any of claims 1 to 3 characterised in that an 
electro-chromic material is used as the memory 65 
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0 A memory writing apparatus comprises an input 
section for writing data In a memory (5). the input 
section comprising at least one needle (8) having a 
fine lip portion, A control means controls the input 
section, the control means comprising positioning 
means (3, H. 25) for oositiomng the tip portion of 
the needle close to the surface of the memory (5). 
scanning means (13) for scanning the tip portion of 
the needle over the surface of the memory and 
distance controlling means (11. 12) for controlling a 
distance between the tio portion of the needle and 
the surface of the memory whust the tip portion of 
the needle scans tnereover 



FlG.i 



n- 



C k . 

fr mitti f nil T 



/4 




J 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 
EP 88 30 8324 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passagea 



Relevant 
to Claim 



CLASSIFICATION OF THE 
APPUCATION (Int C1.8) 



X.Y 



US-A-4 575 822 (C.QUATE) 

• the whole document * 

GB-A-2 182 480 (THORN EMI PLC) 

• the whole document " 

US-A-4 489 278 (N.SAWAZAKI) 

• the whole document * 

US-A-3 683 337 (W.HOLTON) 

• the whole document * 

US-A-4 81 8 767 (aSMITH ET AL) 

• the whole document " ✓ 

REVIEW OF SCIENTIFIC INSTRUMENTS, vol. 57, no. 2, 
February 1986. NEW YORK US pages 221 - 224; 
C.GERBER ET AL: •'Scanning Tunneling microscope com- 
bined with a scanning electron microscope" 

• the whole document * 

EP-A-0 205 187 (SEL SEMICONDUCTOR ENERGY LAB- 
ORATORY CO.) 

• page 5. line 1 - page 8, line 24; figures 2-3 ' 

PATENT ABSTRACTS OF JAPAN vol. 1 1 . no. 42 
(P-545)(2489) 06 February 1987. 

& JP-A-61 21 1849 (MATSUSHITA ELECTRIC INDUSTRIAL 
CO.) 19 September 1986, 

• the whole document " 



1-2 



1-2,3-4. 
6-8,11 



G 11 B 
21/00 

G 11 B9/00 
G 11 B 11/00 



3-4 



11 



10 



TECHNICAL FIBJJS 
SEARCHED (Int. CI. 5) 



G 11 B 
G 01 N 
G01 B 



The present searcn report has been drawn up for all claims 



Place of searcn 



The Hague 



Date of completion of search 

20 March 91 



Examiner 



KELPERIS K. 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant if taken alone 
Y : particularly relevant if combined with another 

document of the same catagory 
A : technological background 



E : earlier patent document, but published on. or after 

the filing date 
0: document cited in the application 
L : document cited for other reasons 



